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IDENTIFICATION METHOD FOR OVERLAPPED TAGS 



SUBJECT 



Even if two or more tags are overlapped, or tag and 
metal plate are overlapped, the tags are certainly iden- 
tified. 

SOLUTION MEANS 

Tags 11-13 appended to articles has an antenna 
coil 14 and a RFID device 1 6 connected to the antenna 
coil and two or more resonance capacitors 19a-19n are 
connected to the antenna coil in parallel and connected 
to each other in parallel. 

Since two or more switches 24a-24n connected 
respectively to two or more resonance capacitors, and 
switches 24a-24h connect or intercept electrically two or 
more resonance capacitors with an antenna coil and a 
RFID device respectively, a control circuit 25 operates 
on-off controls of the switches. 

Since the control circuit operates the on-off controls 
of the switches, it is constituted so that the resonance 
frequency of the resonance circuit comprising the 
antenna coil and the resonance capacitors can be 
changed. 



Fig. 8 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a tag which 5 
uses RFID (Radio Frequency Identification : Radio Fre- 
quency Identification) technology. Furthermore in detail, 
it relates to a system which can identify each tag, even 
if the tags are respectively appended to two or more 
articles which are overlapped. 10 

BACKGROUND TECHNOLOGY 

[0002] Conventionally, a tag identifying system is 
known (Japanese Unexamined Patent Publication No. 15 
8-316888) that it has a half duplex communication 
channel provided between an interrogator and two or 
more tags which exist within the range of the interroga- 
tor and an identification of the tag is not told to the inter- 
rogator at first, but the tags are activated when the 20 
interrogator polls a signal having a single frequency, 
and each tag can un-activate itself. 
[0003] In this tag identifying system, it is constituted 
so that the first broadcast from interrogator broadcasts 
the first signal which are used for activating all the tags 25 
within the range of the interrogator and the first inquiry 
message, which contains the first value showing 
number of the tags within the range of the interrogator. 
[0004] Since a memory means established for 
every tag responds the first reference message, an 30 
identifying display which is not identified by the interro- 
gator is memorized in a memory. 

[0005] Moreover, it is constituted so that the first 
remains tag formation means equipped to every tag 
responds to a reception of the first reference message 35 
performs calculation, which is based on the first value, a 
random bit for every tag and a memorized identifying 
display, and when the calculation produces a predeter- 
mined corresponding result, by un -activated tags, the 
first set of activated tags which is formed. 40 
[0006] It is constituted so that the tags is un-acti- 
vated after the first un-activated means which identified 
the first set of each activated tags changed the identify- 
ing display, memorized in the memory of the first set of 
each tag, showing that an identification is successful 45 
with the interrogator. 

[0007] Moreover, it is constituted so that the second 
broadcast means carries out the broadcast of the sec- 
ond reference message, which contains the second sig- 
nal which activates all the tags within a range of an so 
interrogator and the second value which shows an un- 
identified tag within a range of the interrogator, and the 
second remaining tag formation means and the second 
un-activated means form the second set of activated 
tags by using the second value instead of the first value, 55 
the number of identified tags are increased. 
[0008] Furthermore, it is constituted so that the sec- 
ond broadcast means, the second remaining tag forma- 



tion means, and the second un-activated means is 
performed the processing using the inquiry message 
which has the following signal and the following Value, 
until identification of all the tags within a range of an 
interrogator finishes. 

[0009] In the above-described tag identifying sys- 
tem, tags are divided into a small group, and by turning 
OFF power supply of the tag which does not belong to 
the group, one group of the tags is identified at once so 
that a radio power can be saved. 

[0010] Each tag puts itself into a group by perform- 
ing calculation from a parameter memorized in itself and 
a parameter of an interrogator. 

[0011] However, in the tag identifying system 
shown in Japanese Unexamined Patent Publication 8- 
316888 of the former, if two or more tags are over- 
lapped, a mutual inductance may arise between an 
antenna coil of each tag, and a resonance frequency of 
the tag may change. 

[0012] For this reason, whether an interrogator 
forms an alternative magnetic field in a circumference or 
oscillates a radio (a radio wave which an un-overlapped 
tag resonates) the tag resonates from a transceiver 
antenna of the interrogator, the tag stops oscillating and 
stops supplying a radio power to a RFID device of the 
tag. 

[0013] Consequently, the interrogator had the fault 
which becomes unable to identify the overlapped tags. 
[0014] The purpose of the present invention is to 
offer an identifying system for overlapping tags which • 
can identify the tags certainly whether two or more tags 
are overlapped or a tag and a metal plate are over- 
lapped. 

INDICATION OF INVENTION 

[0015] The invention concerning Claim 1 is an 
improvement of a tag equipped with a RFID device 16 
which is appended to an article 17 and connected to an 
antenna coil 14 and the antenna coil 14, as shown in 
Figs. 1 and 2. 

[0016] The novel composition is constituted so that 
it has two or more resonance capacitors 19a-1 9n mutu- 
ally connected in parallel and connected in parallel with 
the antenna coil 14, 

two or more switches 24a-24n respectively con- 
nected with two the resonance capacitors 19a-19n, 
which respectively connect or intercept electrically 
the resonance capacitors 19a-19n to the antenna 
coil 14 and the RFID device 16 and 
a control circuit 25 which operates on-off controls of 
the switches 24a-24n, 

and since the control circuit 25 operates the on-off 
controls of the switches 24a-24n, 
a resonance frequency of a resonance circuit com- 
prising the antenna coil 14 and the resonance 
capacitors 1 9a-1 9n can be changed. 
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[0017] If two or more tags 11-13 are independent, 
even if it has the same resonance frequency, when the 
tags 11-13 are overlapped, it comes to have a reso- 
nance frequency which respectively changes with a 
mutual inductance between the antenna coils 14 of the 
tags 11-13. 

[0018] For this reason, even if a radio wave of a fre- 
quency to which an independent tag resonates is oscil- 
lated to the overlapped tags 11-13, each tag 11-13 can 
not resonate. 

[0019] Then, in an identifying system of the tag indi- 
cated in Claim 1 , when the control circuit 25 of a tag 1 1 
among two or more overlapped tags 11-13 carries out 
the on-off control of two or more switches 24a-24n, total 
capacitance of the resonance capacitors 19a-19n 
changes. 

[0020] The control circuit 25 suspends the on-off 
controls, when a resonance frequency of the resonance 
circuit comprising the antenna coil 14 and the reso- 
nance capacitors 1 9a- 1 9n with the closed switches 24a- 
24n becomes almost the same as that of a resonance 
frequency of the un-overlapped single tag 1 1 . 
[0021] Since the tag 11 resonates by this proce- 
dure, the tag 1 1 is activated and the tag 1 1 can be iden- 
tified. 

[0022] Concerning other tags 12 and 13, they are 
identified as well as the above-mentioned procedure. 
Thus, all the overlapped tags 1 1 -1 3 are identified one by 
one for a short time. 

[0023] The invention concerning Claim 2 as shown 
in Fig. 7 is characterized by being constituted so that 
t 

it has two or more leads 57a-57n whose ends are 
connected into a winding of an antenna coil 54 with 
predetermined intervals, and the other ends are 
" connected to a RFID device 56, 

two or more switches 58a-58n respectively 
equipped with the leads 57a-57n and respectively 
connected or intercepted electrically the antenna 
coil 54 and the RFID device 56 through the leads 
57a-57n and 

the control circuit 25 which closes two or more 
switches 58a-58n alternatively, 
and since the control circuit 25 closes the switches 
58a-58n alternatively, a resonance frequency of a 
resonance circuit comprising the antenna coil 54 
and a resonance capacitor 56a in the RFID device 
56 can be changed. 

[0024] In an identifying system of overlapping tags 
described in Claim 2, when the radio wave which can 
oscillate un-overlapped single tag 51 is oscillated 
toward the overlapped tag 51, even if the tag 51 does 
not resonate, minute voltage may occur to each tag 51. 
[0025] A control circuit 25 of the tag 51 operates 
with the voltage and when the control circuit 25 closes 
alternatively two or more switches 58a-58b, an induct- 
ance of the antenna coil 54 changes. 



[0026] The control circuit 25 suspends the on-off 
controls, when a resonance frequency of the resonance 
circuit comprising the antenna coil 54 and the reso- 
nance capacitor 56a becomes almost the same as that 
5 of a resonance frequency of the un-overlapped single 
tag 51. 

[0027] Since the tag 51 resonates by this proce- 
dure, the tag 51 is activated and the tag 51 can be iden- 
tified. It identifies about other tags as well as the above- 
10 mentioned procedure. 

[0028] Thus, all the overlapped tags 51 are identi- 
fied one by one for a short time. 

[0029] The invention concerning Claim 3, as shown 
in Fig. 8, is characterized by being constituted so that 

15 

it has two or more capacitors 77a-77n for capaci- 
tance adjustment connected to an antenna coil 74 
in series and each other in parallel, 
two or more switches 78a-78n respectively con- 

20 nected to the capacitors 77a-77n for capacitance 

adjustment and respectively connected or inter- 
cepted electrically the capacitors 77a-77n for 
capacitance adjustment to the antenna coil 74 and 
a RFID device 76, and 

25 a control circuit 25 which carries out on-off controls 
of the switches 78a-78n, 

and since a control circuit 25 carries out the on-off 
controls of the switches 78a- 78n, 
a resonance frequency of a resonance circuit com- 
30 prising the antenna coil 74, the capacitors 77a-77n 
for capacitance adjustment, and a resonance 
capacitor 76a for resonance in the RFID device 76 
can be changed. 

35 [0030] In an identifying system of overlapping tags 
described in Claim 3, when the radio wave which can 
oscillate un-overlapped single tag 71 is oscillated 
toward the overlapped tag 71 , even if the tag 71 does 
not resonate, minute voltage may occur to each tag 71. 

40 [0031] A control circuit 25 of the tag 71 operates 
with the voltage and when the control circuit 25 carries 
out the on-off controls of two or more switches 78a-78n, 
total capacitance of the capacitors 77a-77n for capaci- 
tance adjustment can be changed. 

45 [0032] The control circuit 25 suspends the on-off 
controls, when a resonance frequency of the resonance 
circuit comprising the antenna coil 74 and the capaci- 
tors 77a-77n for capacitance adjustment of the closed 
switches 78a-78n and the resonance capacitor 76a 

so becomes almost the same as that of a resonance fre- 
quency of the un-overlapped single tag 71 . 
[0033] Since the tag 71 resonates by this proce- 
dure, the tag 71 is activated and the tag 71 can be iden- 
tified. It identifies about other tags as well as the above- 

55 mentioned procedure. Thus, all the overlapped tags 71 
are identified one by one for a short time. 
[0034] The invention concerning Claim 4 is an 
improvement of a tag equipped with a RFID device 96 
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for overlapping, in which the tag is appended to an arti- 
cle, and a capacitor 96a for overlapping connected to an 
antenna coil 94 for overlapping and the antenna coil for 
overlapping 94 are built, as shown in Fig. 9. 
[0035] The characteristic composition is that when 5 
predetermined number of sheets of tags 91 are over- 
lapped, one of, or both of an inductance of the antenna 
coil 94 for overlapping and the capacitance of the 
capacitor 96a for overlapping is/are set up so that a res- 
onance frequency of each overlapped tag 91 is the 10 
same as that of a resonance frequency of the un-over- 
lapped single tag 91 . 

[0036] In an identifying system of overlapping tags 
described in Claim 4, since an inductance of the 
antenna coil 94 for overlapping and the capacitance of is 
capacitor 96a for overlapping are adjusted so that each 
tag 91 may resonate when predetermined number of 
sheets of the tags 91 are beforehand overlapped, if an 
interrogator oscillates a radio wave of a predetermined 
frequency to the tags 91 which is beforehand, over- 20 
lapped with predetermined number of sheets, each tag 
91 can respectively resonate. 

[0037] Consequently, the interrogator can identify 
each tag 91 one by one certainly by communicating with 
each activated tag 91 which resonates. 25 
[0038] The invention concerning Claim 5 is an 
invention related to Claim 4, and is furthermore charac- 
terized by that besides an antenna coil for overlapping, 
and a RFID device for overlapping, an antenna coil for 
un-overlapping and a RFID device for un-overlapping 30 
which resonate when not overlapped, are prepared. 
[0039] In an identifying system of overlapping, tags 
described in Claim 5, when the tag is independent, a 
resonance circuit for independent, comprising a capaci- 
tor for independence built in the antenna coil for inde- 35 
pendence and the RFID device for independence, 
resonates and the tag is identified. 
[0040] On the other hand, when the tags are over- 
lapped, the resonance circuit for overlapping, compris- 
ing the antenna coil for overlapping and a capacitor for 40 
overlapping, resonates and the tags are identified. 

BRIEF EXPLANATION OF DRAWINGS 

[0041] 45 

Fig. 1 

Circuit composition figure of a tag of the first 

embodiment form of the present invention. 

Fig. 2 50 

Circuit composition figure showing a state where 

overlapped articles with which tags are appended 

and an interrogator is brought close to the tags. 

Fig. 3 

Cross-sectional view along the line C-C in Fig. 4 55 
showing a tag appended to an article. 
Fig. 4 

Cross-sectional view along the line D-D in Fig. 3. 



Fig. 5 

Cross-sectional view along the line E-E in Fig. 6 
showing a tag appended to an article of the second 
embodiment form of the present invention. 
Fig. 6 

Cross-sectional view along the line F-F in Fig. 5. 
Fig. 7 

A circuit composition figure corresponding to Fig. 1 
showing the third embodiment form of the present 
invention. 
Fig- 8 

Circuit composition figure corresponding to Fig. 1 
showing the forth embodiment form of the present 
invention. 
Fig. 9 

Circuit composition figure corresponding to Fig. 1 
showing the fifth embodiment form of the invention. 

THE BEST FORM FOR INVENTING 

[0042] Next, the first embodiment form of the 
present invention is explained based on the drawings. 
[0043] As shown in Figs. 1 and 2, tags 11-13 have a 
RFID device 1 6 connected to an antenna coil 14 and the 
antenna coil 14. 

[0044] Moreover, in the form of the embodiment, 
the number of tags 11-13 is three, and they are 
appended to an article 1 7 respectively, and the article 
1 7 are overlapped with each other. 
[0045] Each tag 1 1 -1 3 is constituted identically. 
[0046] The antenna coil 14 is formed in the shape of 
a swirl of an abbreviation square, as shown in Figs. 3 
and 4, 

by being swirled an insulated wire and sticking it on 
a base board 18, 

or being removed an unnecessary portion of a con- 
ductive material such as aluminum foil and/or cop- 
per foil laminated to the base board 18, by an 
etching method or an piercing method. 

[0047] The RFID device 16 is appended on the 
base board 1 8 (Fig. 4), and has two or more resonance 
capacitors 19a-19n, an ASK modulation circuits 21, a 
voltage regulator 22, and an modulation/demodulation 
logic part 23 (Fig. 1 ). 

[0048] Two or more resonance capacitors 19a-19n 
of each other are connected in parallel and in parallel 
with the antenna coil 14. 

[0049] Moreover, two or more switches 24a-24n 
which respectively connect or intercept the capacitors 
electrically to the antenna coil 14 and the RFID device 
16 are connected to two or more resonance capacitors 
19a : 19n, and on-off controls of the switches is carried 
out by a control circuit 25. 

[0050] Specifically, by connecting each above-men- 
tioned switch 24a-24n in series to each resonance 
capacitor 19a-19n respectively, the first series circuits to 
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the n-th series circuits 26a-26n are respectively consti- 
tuted. 

[0051] Each switches 24a-24n is constituted so that 
the first series circuits to the n-th series circuits 26a-26n 
can be opened/closed with a signal from the control cir- 
cuit 25, respectively. 

[0052] It is constituted so that total capacitance of 
the resonance capacitors 19a-19n changes 

by operating the on-off control of each above-men- 
tioned switch 24a-24n with the control circuit 25, 
and a resonance frequency of a resonance circuit 
comprising the antenna coil 14 and resonance 
capacitors 19a-19n with the closed switches 24a- 
24n, can be changed into a resonance frequency of 
a un-overlapped single tag 11 -1 3. 

[0053] In the present embodiment form, it is set up 
so that a resonance frequency of the resonance circuit, 
comprising the resonance capacitors 19a-19n whose 
switches 24a-24n are all closed and the antenna coil 14, 
becomes not more than a resonance frequency of the 
un-overlapped single tag 11-13 (0.5 to 1 times of a res- 
onance frequency of the un-overlapped tag). 
[0054] That is, before identifications of the tags 11- 
13 by an interrogator 27 mentioned later, all the 
switches 24a-24n are set as a state of being closed. 
[0055] Moreover, at the time of manufacturing, 
although the capacitance of each above-mentioned res- 
onance capacitor 19a-19n is preferable to be set up 
respectively according to the amount of shifts of a reso- 
nance frequency by overlapping tags 11-13, it may be 
set up identically. 

[0056] On the other hand, in the present embodi- 
ment form, the RFID device 16 does not have a battery. 
[0057] For this reason, among the resonance 
capacitors 19a-19n, when the antenna coil 14 receives 
a radio wave of specific resonance frequency, a voltage 
produced by an electromagnetic inductance is 
impressed to the resonance capacitors 19a-19n with 
the closed switches 24a-24n. 

[0058] It is constituted so that the voltage 
impressed to the resonance capacitors 19a-19n with 
the closed switches 24a-24n is rectified and stabilized 
by a voltage regulator 22 and supplied to the modula- 
tion/demodulation logic part 23, and thereby, tags 11-13 
are activated. 

[0059] Moreover, a memory (not shown) which 
memorizes data peculiar to an article is prepared in the 
modulation/demodulation logic part 23. 
[0060] The memory is a ROM (read only memory), 
a RAM (random-access memory), or a nonvolatile 
memory and so on, and is constituted so that under a 
control of the modulation/demodulation logic part 23, 
while data memorized is read according to a read com- 
mand by data communications of a radio wave from the 
interrogator 27, a writing of data is performed according 
to a write command from the interrogator 27. 



[0061] Moreover, an ASK modulation circuit 21 is a 
circuit which modulates an amplitude of voltage and 
comprising; 

5 a pair of the first zener diode 21 a connected in par- 

allel with a capacitor 19, 

a pair of the second zener-diode 21b connected in 
parallel with the pair of the first zener diode 21a, 
a modulation switch 21c connected in series with ■ 
io the pair of the second zener-diode 21b and an 
operational amplifier 21 d which carries out on-off of 
the modulation switch 21c. 

[0062] It is constituted so that a signal from the 
15 modulation/demodulation logic part 23 is amplified by 
the operational amplifier 21 d, and an on-off control of 
the modulation switch 21c is carried out by the amplified^ 
signal. 

[0063] It is constituted so that if the modulation 
20 switch 21c turns on, the voltage supplied to the antenna 
coil 14 is restricted to predetermined value (for example, 
3V), and if the modulation switch 21c turns off, the volt- 
age supplied to the antenna coil 14 is restricted to pre- 
determined value (for example, 9V). 
25 [0064] In addition, instead of the ASK modulation 
circuit 21, a PSK modulation circuit (frequency modula- 
tion) or a FSK modulation circuit (phase modulation) 
may be used. 

[0065] An envelope of registered mail in which only 
30 a bill (not shown) is enclosed, for example is exemplified 
as the article 1 7. 

[0066] In this case, in the memory of the RFID 
device 16, data, such as the amount of money of the 
cash enclosed with the envelope, a post office and a 
35 carrier name which relayed conveyance of the enve- 
lope, or the date and time on which the envelope arrived 
or left for, is memorized. 

[0067] In addition, a mark 31 of Fig. 3 is the first 
adhesives layer for sticking the base board 18 on the 
40 surface of an article 1 7, a mark 33 is a cover layer which 
covers the antenna coil 14 on the base board 18 and the 
RFID device 16, furthermore, a mark 32 is the second 
adhesives layer for sticking the cover layer 33 on the 
base board 1 8. 

45 [0068] On the other hand, the interrogator 27 which 
identifies tags 11-13 is a RFID controller and have a 
transceiver antenna 27a, a power supply circuit 27b, a 
Radio Frequency (RF) circuit 27c and an modula- 
tion/demodulation circuit 27d. 

so [0069] Moreover, a memory 27f, a display 27g, and 
a 27h of input means are connected to a CPU 27e of the 
interrogator 27. 

[0070] In addition, in the embodiment form, 
although three sheets of tags appended on the articles 
55 are overlapped, two or four or more sheets of tags can 
be overlapped appended on the articles. 
[0071 ] Moreover, one or two or more sheets of tags 
may be overlapped on one or two or more sheets of 
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metal plates. 

[0072] In this case, the metal plate is aluminum foil 
stuck on the article or coins enclosed with the envelope. 
[0073] Moreover, although the RFID device which 
does not have a battery is exemplified in the embodi- 5 
mentform, the RFID device which has a solar battery or 
others is also available. 

[0074] Thus, an example of procedure on the iden- 
tification of a is explained. 

[0075] In the example, the articles 17 are three 10 
envelopes of registered mails in which bill is enclosed, 
and tags 11-13 are appended on the articles 17, 
respectively. 

[0076] The data (the amount of money of the cash 
enclosed with the envelope, a post office and a carrier 15 
name which relayed conveyance of the envelope, or the 
time and date on which the envelope arrived or left off) 
peculiar to the articles is memorized by the memories of 
the RFID devices 1 6 of tags 11-13. 

[0077] In the state where three envelopes 17 to 20 
which the tags 11-13 appended respectively are over- 
lapped, i.e., in the state where three envelopes 17 are 
made into the bunch, if a radio wave of a predetermined 
frequency is oscillated from the interrogator 27, a 
mutual inductance arises among the antenna coil 14 of 25 
each tag 11-13 and a resonance frequency of each tag 
11-13 changes. 

[0078] Namely, an self-inductance of each tag 11- 
1 3 is changed apparently by the mutual inductance of 
each tag 11-13, a inductive electromotive force gener- 30 
ated to the both ends of the antenna coil 14 becomes to 
be insufficient to activate the RFID device 16. 
[0079] For example, although not illustrated, con- 
sidering a RLC circuit connecting a resistance and the 
capacitor respectively to the antenna coil in parallel, and 35 
setting a self inductance L of the antenna coil to be 770 
. mH, a copper loss r of the antenna coil to be 700 £2, a 
capacitance C of the capacitor to be 21 OpF and a resis- 
tivity R of the resistance to be 60 kO, a resonance fre- 
quency f1 of a RLC circuit can be found from the 40 
following formula; 

f1 =(1/2ti ) [1/(LC)- {1/(CR)}2] 1 / 2= 125 (kHz). 

[0080] On the other hand, overlapping the two 45 
same RLC circuits as the above, a resonance frequency 
f2 of the RLC circuit becomes less than f 1 and can be 
found from the following formula; 

f2=(1/27C ) [1/{(L+M)CH1/(CR)}2]1/2=96 (kHz) so 

[0081] That is, the self inductance L increases to 
(L+M). 

[0082] In addition, the distance between the two 
antenna coils is set to be less than 1mm, a mutual 55 
inductance M of two antenna coils in this case is 5.1 mH. 
[0083] The copper loss r does not affect the reso- 
nance frequencies f 1 and f2. 
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[0084] However, since a certain amount of voltage 
VAB occurs among A-B of each tag 11-13 (Fig. 1) even 
if each tag 11-13 does not resonate, the vcttage is accu- 
mulated and the control circuit 25 is driven. 
[0085] The interrogator 27 communicates with the 
tag 1 1 first. 

[0086] In the memory of the control circuit 25 (not 
shown), the minimum voltage VO between A-B which 
can activate a tag 1 1 is memorized, that is, the minimum 
voltage VO between A-B when the tag 1 1 resonates is 
memorized. 

[0087] The control circuit 25 compares the signal 
(actual voltage VAB between A-B) and the voltage VO 
from the modulation/demodulation logic part 23, and if it 
becomes VAB<V0, it opens the switch 24a toward the 
switch 24n in order, and the total capacitance of reso- 
nance capacitors 19a-19n is decreased. 
[0088] And when it becomes to VAB £ VO , the 
control circuit 25 suspends the on-off controls of the 
switches 24a-24n. 

[0089] At this time, the tag 1 1 resonates on a radio 
wave which the interrogator 27 oscillates. 
[0090] On the other hand, the radio wave (a polling 
signal) oscillated from the interrogator 27 is a digital sig- 
nal formed into 2 value. 

[0091] The digital signal is emitted from a signal 
generator (not shown) of the interrogator 27, superim- 
posed on the carrier of a predetermined frequency by a 
modulation/demodulation circuits 27d, namely, the dig- 
ital signal is modulated. 1 
[0092] In the Radio Frequency (RF) circuit 27c, the 
modulated signal is amplified and oscillated from the 
transceiver antenna 27a. 

[0093] The ASK (amplitude modulation), the FSK 
(frequency modulation), or the PSK (phase modulation) 
are available to the modulation. 

[0094] The interrogator 27 reads the peculiar infor- 
mation memorized by the memory of the RFID device 

16 of the resonating tag 11. 

[0095] Namely, due to the resonance of the prede- 
termined tag 11, the voltage produced by the electro- 
magnetic induction is impressed to the capacitor 1 9 the 
voltage regulator 22 rectifies and stabilizes this voltage, 
and supplies to the modulation/demodulation logic part 
23. 

[0096] At the same time, it activates the RFID 
device 16, only a signal required for a demodulation is 
derived by the modulation/demodulation logic part 23, 
the polling signal of the original digital signal is made to 
reproduce, and the data of the envelopes 1 7 including 
the enclosed amount of money peculiar to an envelope 

1 7 derived from the memory, is oscillated to the interro- 
gator. 

[0097] An oscillation of this data formed into 2 
value, for example, the enclosure amount of money is 
performed by amplifying and modulating with the ASK 
modulation 21 of the RFID device 16, and oscillating 
from the antenna coil 14. 
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[0098] Next, at the interrogator 27 receiving the 
data, the peculiar information on the concerned enve- 
lope 17 can be checked by the display 27g. 
[0099] When writing a predetermined information in 
the memory of the RFID device 16 of the tag 11, the 
data to be written, (for example, time and a post office 
name in which the check is performed, i.e., the time and 
the post office in which contents about the envelope in 
the tag is read, etc.), are inputted by input means 27h, 
and oscillated to the tag 1 1. 

[0100] The data is written in the memory of the 
RFID device 16. 

[0101] If the writing to the memory of the RFID 
device 16 of the tag 1 1 is completed, a signal is sent to 
the control circuit 25 from the modulation/demodulation 
logic part 23 of the tag 1 1 , all the switches 24a-24n are 
closed. 

[0102] Next, the interrogator 27 communicates with 
the tag 12 by the above-mentioned procedure, if the 
writing to the memory cf the RFID device 16 of the tag 
12 is completed, a signal is sent to the control circuit 25 
from the modulation'demodulation logic part 23 of the 
tag 12, all the switches 24a-24n are closed. 
[0103] Furthermore, the interrogator 27 communi- 
cates the remaining tag 13 by the above-mentioned pro- 
cedure, if the writing to the memory of the RFID device 
16 of a tag 13 is completed, a signal is sent to the con- 
trol circuit 25 from the modulation/demodulation logic 
part 23 of the tag 13, and all the switches 24a-24n are 
closed. 

[0104] Thus, all the overlapped tags 1 1-13 are iden- 
tified one by one for a short time. 
[0105] In addition, with the present embodiment 
form, although only a bill is enclosed with the envelope 
17, a metal plate, such as a coin also can be enclosed 
with the envelope 17. 

[0106] In this case, although a resonance fre- 
quency of each tag 11-13 changes to different value of 
the above, since the control circuit 25 opens sequen- 
tially the switches 24a-24n of each tag 11-13 from the 
switch 24a to the switch 24n and decreases the total 
capacitance of a resonance capacitors 19a-19n, when 
the voltage between A-B is set to VAB ss VO , the tag is 
resonated by the radio wave to which the interrogator 27 
oscillates. 

[0107] Figs. 5 and 6 show the second embodiment 
form of the present invention. 

[0108] In Figs. 5 and 6, the same marks as in Figs. 
3 and 4 show the same parts. 

[0109] In the present embodiment form, it has a 
magnetic material 44a from which the antenna coil 44 
serves as magnetic core, main part of coil 44b wound 
around the magnetic material 44a. 
[0110] As for the form of magnetic material 44a, a 
plate, a cylinder, a solid prism, a hollow cylinder, etc. 
may be used. 

[0111] As the hollow cylinder may be one in which 
the cylinder is formed by an assembling a plurality of 



arc-shaped pieces, or one in which the cylinder is 
formed by a thin film or foil. 

[01 12] Moreover, as the magnetic material 44a, 

5 (1 ) a laminating object having a plurality of thin films 

or thin boards of a soft magnetic metal and a plural- 
ity of insulating thin films or thin boards alternatively 
overlapped, or a laminating object in which a plural- 
ity of thin films or thin boards of the soft magnetic 

io metal are overlapped such that the surface thereof 
are insulated, 

(2) a compound material, made of a powder or flake 
of the soft magnetic metal and a plastic, 

(3) a compound material, made of the powder or 
15 flake of the soft magnetic metal, a powder of a fer- 

rite and the plastic, 

(4) a compound material made of the powder of the 
ferrite and the plastic and 

(5) a sintered ferrite etc. can be exemplified. In the 
20 above-mentioned (1 ) - (5), when a magnetic perme- 
ability does not change with surrounding tempera- 
ture and an antenna coil constitutes a resonance 
circuit' whose resonance frequency does not 
change, it is preferable to use a soft magnetic metal 

25 as a magnetic material. 

[0113] As the soft magnetic metal thin film of the 
above-mentioned (1), it is preferable to use a film with a 
thickness of 5-250 micrometers made of an iron base 

30 amorphous, a cobalt base amorphous, a permalloy or a 
silicon steel, as the insulating thin film and preferable to 
use an insulating resin film with a thickness of 5-50 
micrometers made of a polyester film, a poly vinylidene 
chloride, a poly vinyl chloride, a polyethylene terephtha- 

35 lates (PET). 

[0114] Moreover, an insulated paper is sufficient as 
the insulating thin film. 

[01 15] As the powder of the soft magnetic metal of 
above-mentioned (2) or (3), it is preferable to use a car- 
40 bonyl iron powder or a reduced iron powder with a diam- 
eter of 0. 1 -30 micrometers. 

[0116] Furthermore, it is preferable to use the flake 
of the soft magnetic metal made of the iron, the permal- 
loy and the amorphous alloy, etc. are divided by the 
45 atomize method, and are obtained by mechanically fab- 
ricating the soft magnetic metal powder to be flat with a 
thickness of 0.1-10 micrometers. 

[01 17] It is constituted identically to the first embod- 
iment form except the above-mentioned matter. 

so [0118] Thus, unlike the tag of the first embodiment 
form, the constituted and overlaped tag 41 has the fea- 
ture that a mutual inductance with other tag 41 or a 
metal plate is small, when overlaped on other tags 41 or 
the metal plate. 

55 [0119] In addition, since the identifying system of 
the overlaped tag is the same with that of the form the 
first embodiment form, an explanation is omitted. 
[0120] Fig. 7 shows the third embodiment form of 
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the present invention. 

[0121] In Fig. 7, the same marks as in Fig. 1 show 
the same parts. 

[0122] In the embodiment form, it is constituted so 
that the other ends of n leads 57a-57n, whose ends are 
connected with predetermined intervals to the winding 
of an antenna coil 54, are connected to a RFID device 
56, n switches 58a-58n are respectively prepared in the 
leads 57a-57n, the control circuit 25 closes n pieces of 
the switches 58a-58ns alternatively. 
[0123] The ends of n leads 57a-57n are connected 
to the antenna coil 54 for every 1/n of the antenna coil. 
[0124] Moreover, it is constituted so that each 
switches 58a-58n prepared in leads 57a-57n and con- 
nects or intercepts electrically the antenna coil 54 and 
the RFID device 56, respectively. 

[0125] It is constituted so that since the control cir- 
cuit 25 closes each above-mentioned switches 58a-58n 
alternatively, an inductance of the antenna coil 54 
changes, a resonance frequency of a resonance circuit 
comprising the antenna coil 54 and a resonance capac- 
itor 56a in the RFID device 56, becomes a resonance 
frequency of the un-overlapped single tag 51. 
[0126] In the present embodiment form, it is set up 
so that when switch 58a is only closed among then 
switches 58a-58n, a resonance frequency of the reso- 
nance circuit, comprising the antenna coil 54 and the 
resonance capacitor 56a becomes not more than a res- 
onance frequency of the un-overlapped single tag 51 
(0.5-1 times to a resonance frequency of the un-over- 
lapped tag). 

[0127] That is, before identification of the tag 51 by 
the interrogator, it is set as the state where only the 
switch 58a closes and other switches 58b-58n open, 
respectively. 

[0128] Although the ends of n leads 57a-57n are 
connected for every 1/n of the total number of turns of 
the antenna coil 54, it may be connected changing 
respectively, according to the amount of shifts of a reso- 
nance frequency by overlapping of the tag 51 
[0129] It is constituted identically to the first embod- 
iment form except the above-mentioned matter. 
[0130] Thus, an example of a system by which a 
constituted tag is identified, is explained. 
[0131] In respect to each tag 51 , before the control 
circuit 25 operates, since only the switch 58a closes, if 
the tags 51 are overlapped and a radio wave of a prede- 
termined frequency is oscillated from the interrogator, 
as same in the first embodiment form, a mutual induct- 
ance arises among the antenna coils 54 of each tag 51 , 
and a resonance frequency of each tag 51 changes. 
[0132] Namely, an self -inductance of each tag 51 is 
changed by the mutual inductance of each tag 51 , and 
a inductive electromotive force generated to the both 
ends of the antenna coil 54 becomes to be insufficient to 
activate the RFID device 56. 

[0133] However, even if each tag 51 does not reso- 
nate, since a certain amount of voltage VAB occurs 



among A-B of each tag 51 (Fig. 7), the voltage is accu- 
mulated to drive the control circuit 25. 
[0134] The interrogator communicates with one tag 
51 in two or more tags 51 . 

5 [0135] In the memory of the control circuit 25 (not 
shown), the minimum voltage VO between A-B to acti- 
vate the tag 51, that is, the minimum voltage VO 
between A-B when the tag 51 resonates is memorized. 
[0136] The control circuit 25 compares a signal 

w from the modulation/demodulation logic part 23 (actual 
voltage VAB between A-B) and the voltage VO, and if it 
becomes VAB<V0, it opens the switch 58a and change 
the state into the state where only the switch 58b is 
closed, and reduces the number of turns to which the 

15 current of the antenna coil 54 flows. 

[0137] Even in this case, if it becomes VAB<V0, it 
opens the switch 58b and changes into the state into 
where only the switch 58c is closed, furthermore, 
reduces the number of turns to which the current of the 

20 antenna coil 54 flows. 

[01 38] Performing this procedure in order, when it is 
set to VAB>=V0 , the control circuit 25 suspends on-off 
controls of the switches 58a-58n. 
[0139] At the time, a tag 51 resonates with a radio 

25 wave which is oscillated by the interrogator. 

[0140] As the same with the first embodiment form, 
the interrogator writes a predetermined matter in the 
memory, after reading the peculiar information memo- 
rized in the memory of the RFID device 56 in the reso- 

30 nated tag 51 . 

[0141] If the writing to the memory of the tag 51 is 
completed, a signal is sent to the control circuit 25 from 
the modulation/demodulation logic part 23 of the tag 51 , 
the closed switch is opened, the only opened switch 58a 

35 is closed and it returns to the first state. 

[0142] Next, the interrogator communicates with 
another tag by the above-mentioned procedure, if the 
writing to the memory of the RFID device of the tag is 
completed, a signal is sent to the control circuit from the 

40 modulation/demodulation logic part of the tag and it 
returns to the first state. 

[0143] Thus, all the overlaped tags 51 are identified 
one by one for a short time. 

[0144] In addition, it may be changed the state into 
45 the state where all the switches of the tags whose com- 
munications are completed, are opened. 
[0145] In addition, in the present embodiment form, 
a metal plate, such as coin may be enclosed with an 
envelope which is an article. 
so [0146] In this case, although a resonance fre- 
quency of each tag is changed to the different value 
from the above-mentioned value, since the control cir- 
cuit closes the switch of each tag alternatively and the 
inductance of the antenna coil is changed (reduction or 
55 increase), when the voltage between A-B is set to 
VAB ^ V0 , the tag resonates with a radio wave which 
the interrogator oscillates. 

[0147] Fig. 8 shows the forth embodiment of the 
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present invention. 

[0148] In Fig. 8, the same marks as Fig. 1 show the 
same parts. 

[0149] In the present embodiment form, it is consti- 
tuted so that two or more capacitors 77a-77n for capac- 5 
itance adjustment are connected to an antenna coil 74 
in series and connected each other in parallel, two or 
more switches 78a-78n are respectively connected to 
the capacitors 77a-77n for capacitance adjustment, fur- 
thermore, the control circuit 25 may carry out on-off con- 10 
trols of the switches 78a-78n. 

[0150] It is constituted so that the switches 78a-78n 
are connected or intercepted electrically two or more 
capacitors 77a-77n for capacitance adjustment to the 
antenna coil 74 and the RFID device 76, respectively. 15 
[0151] Concretely, since each above-mentioned 
switch 78 a- 78 n is respectively connected to each 
capacitor for capacity adjustment 77a-77n in series, the 
first series circuits to the n-Th series circuits 79a-79n 
are constituted, respectively. 20 
[0152] Each switch 78a-78n is constituted so that 
the first series circuits to the n-Th series circuits 79a- 
79n may be opened and closed with a signal from the 
control circuit 25, respectively. 

[0153] Moreover, a resonance capacitor 76a is pre- 25 
pared in the RFID device 76. 

[0154] It is constituted so that since the control cir- 
cuit 25 carries out the on-off control of each above-men- 
tioned switch 78a-78n, the total capacitance of the 
capacitors 77a-77n for capacitance adjustment 30 
changes, and the resonance frequency of a resonance 
•circuit comprising the antenna coil 74, the capacitors 
77a-77n for capacitance adjustment with the closed 
switches 78a-78n and the resonance capacitor 76a can 
be changed to be the resonance frequency of an un- 35 
overlaped single tag 71 . 

[0155] In the present embodiment form, it is set up 
so that a resonance frequency of the resonance circuit, 
comprising the antenna coil 74, the capacitors 77a-77n 
for capacitance adjustment with the closed switches 40 
78a-78n and the resonance capacitor 76a may become 
not more than a resonance frequency of the un -overla- 
ped single tag 71 (0.5-1 times of a resonance frequency 
of the un-overlapped tag). 

[0156] That is, before an identification of the tag 71 45 
by the interrogator, the switches 78a-78n are set to the 
state where all are closed. 

[0157] Moreover, the total capacitance of the 
capacitors 77a-77n for capacitance adjustment is set up 
more greatly than the capacitance of the resonance 50 
capacitor 76a. 

[0158] For example, when the capacitance of the 
resonance capacitor 76a is set to 210pF, it is preferable 
for the total capacitance of the capacitors 77a-77n for 
capacitance adjustment to be set up to about 1 0,000pF. 55 
[0159] In this case, since the total capacitance of 
the capacitors 77a-77n for capacitance adjustment and 
the resonance capacitor 76a are set to about 206pF, the 



capacitors 77a-77n for capacitance adjustment can be 
neglected. 

[0160] On the other hand, if the closed switches 
78a-78n are opened in order, since the total capaci- 
tance of the capacitors 77a-77n for capacitance adjust- 
ment becomes small gradually, the total capacitance of 
the capacitors 77a-77n for capacitance adjustment with 
the closed switches 78a- 78n and the resonance capac- 
itor 76a also becomes to small gradually. 
[0161] In addition, at the manufacturing, it is prefer- 
able for each capacitors 77a-77n for capacitance 
adjustment that the capacitance is changed respec- 
tively, and the capacitance is set up to according to the 
amount of shifts of a resonance frequency by overlap- 
ping of the tags 71 , but the capacitance is also set up 
identically. 

[0162] Moreover, in the present embodiment form, 
although the capacitors 77a-77n for capacitance adjust- 
ment and the control circuit 25 are equipped out side of 
the RFID device 76, the capacitors for capacity adjust- 
ment and the control circuit can be also equipped inside 
of the RFID device. 

[01 63] It is constituted identically to the first embod- 
iment form except the above-mentioned matter. 
[0164] Thus, an example of a system by which a 
constituted tag is identified, is explained. 
[0165] Before the control circuit 25 operates, since 
the all switches 78a-78n of each overlapped tag 71 is 
closed, if these tags 71 are overlapped and oscillate 
with the radio wave of a predetermined frequency from 
an interrogator, as the same with the first embodiment 
form, a mutual inductance arises between the antenna 
coils 74 of each tag 71, and a resonance frequency of 
each tag 71 changes. 

[01 66] That is, since the self inductance of each tag 
71 changes with the mutual inductance of each tag 71 , 
a inductive electromotive force generated to the both 
ends of the antenna coil 74 becomes to be insufficient to 
activate the RFID element 76. 

[0167] However, even if each tag 71 does not reso- 
nate, since a certain amount of voltage VAB occurs 
among A-B of each tag 71 (Fig. 8), the voltage is accu- 
mulated to drive the control circuit 25. 
[0168] The interrogator communicates with one tag 
71 among two or more tags 71 . 

[0169] In the memory of the control circuit 25 (not 
shown), the minimum voltage VO between A-B by which 
the tag 71 is activated, that is, the minimum voltage VO 
between A-B when the tag 71 resonates, is memorized. 
[0170] The control circuit 25 compares the signal 
(actual voltage VAB between A-B) and the voltage VO 
from the modulation/demodulation logic part 23, if it 
becomes to VAB<V0, and decreases the total capaci- 
tance of the capacitors 77a-77n for capacitance adjust- 
ment by opening the switch sequentially from the switch 
78a to the switch 78n in order. 

[0171] And when it is set to VAB>=V0 , the control 
circuit 25 suspends the on-off controls of the switches 
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78a-78n. 

[0172] At this time, the tag 71 resonates with a radio 
wave which the interrogator oscillates. 
[0173] The interrogator, as the same with the first 
embodiment form, after reading the peculiar information 
memorized in the memory of the RFiD element 76 of 
the resonating tag 71 , writes a predetermined matter in 
the memory. 

[0174] If the writing in the memory of the tag 71 is 
completed, a signal is sent to the control circuit 25 from 
the modulation/demodulation logic part 23 of the tag 71 
and it is set up to be the first state by closing the 
switches 78 a -78 n altogether. 

[0175] Next, the interrogator communicates with 
another tag by the above-mentioned procedure, if the 
writing to the memory of the RFID element of the tag is 
completed, a signal is sent to the control circuit from 
modulation/demodulation logic part of the tag and it is 
set up to be the first state. 

[0176] Thus, all the overlapped tags 71 are identi- 
fied one by one for a short time. 

[0177] In addition, all the switches of the tags 
whose communications are completed, may be change 
into the state where they are opened. 
[0178] In addition, in the present embodiment form, 
a metal plate such as a coin may be enclosed with an 
envelope which is an article. 

[0179] In this case, although a resonance fre- 
quency of each tag changes to the value different from 
the above-mentioned value, since the control circuit 
decreases the total capacitance of the capacitor for 
capacity adjustment by opening every switch of each 
tag in order, when the voltage between A-B is set to 
VAB ^ VO , the tag resonates with a radio wave which 
the interrogator 27 oscillates. 

[0180] Fig. 9 shows the fifth embodiment form of 
the present invention. 

[0181] In Fig. 9, the same marks as Fig. 1 show the 
same parts. 

[0182] tn the present embodiment form, a tag 91 is 
equipped with an antenna coil 94 for overlapping and a 
RFID element 96 for overlapping which the antenna coil 
94 for overlapping is connected to and a capacitor 96a 
for overlapping is built in. 

[0183] When the tags 91 are overlapped at prede- 
termined number of sheets, for example ten sheets, 
either or both of the inductance of the antenna coil 94 
for overlapping and the capacitance of capacitor 96a for 
overlapping is/are set up so that a resonance frequency 
of each of the tags 91 is identically to be a resonance 
frequency of the un-overlapped single tag 91. 
[0184] Thus, with the constituted tag, when only 
predetermined number of sheets of tag 91 are over- 
lapped beforehand, since an inductance of the antenna 
coil 94 for overlapping and a capacitance of capacitor 
96a for overlapping are adjusted so that each tag 91 
resonates, if the interrogator oscillates a radio wave of 
predetermined frequency to the tag 91 overlapped only 



predetermined number of sheets, each tag 91 reso- 
nates, respectively. 

[0185] Consequently, the interrogator can identifies 
each tag 91 certainly by communicating one by one with 
s each above-mentioned tag 91 resonating and activat- 
ing. 

[0186] In addition, with the antenna coil for overlap- 
ping and RFID device for overlapping, an antenna coil 
for independence and a RFID device for independence, 
w which resonate when the tag is not overlapped, can be 
equipped with the tag. 

[0187] In this case, when the tag is independent, 
since a resonance circuit for independence comprising 
the antenna coil for independence and a capacitor for 

15 independence built in the RFID device for independ- 
ence, tag is oscillated, and identified. 
[0188] On the other hand, when tags are over- 
lapped, since the resonance circuit for overlapping com- 
prising the antenna coil for overlapping and the 

20 capacitor for overlapping, the tag is oscillated and iden- 
tified. 

[0189] Moreover, in the above-mentioned third to 
fifth embodiment forms, the tag of the second embodi- 
ment form, namely, the tag is comprised with a mag- 
25 netic material and a main part of a coil, can be used. 

AVAILABILITY ON INDUSTRY 

[0190] As stapulated above, according to the 

30 present invention, since it is constitute so that a reso- * 
nance frequency of a resonance circuit comprising an 
antenna coil and two or more resonance capacitors can 
be changed, by connecting the resonance capacitors in 
parallel with the antenna coil and in parallel with each 

35 other, connecting two or more switches to the reso- 
nance capacitors, respectively, furthermore, operating 
on-off controls of the switches by a control circuit, even 
if resonance frequency of each tag changes by overlap- 
ping two or more tags, or a tag and a metal plate, by 

40 changing total capacitance of the resonance capacitors, 
resonance frequency of the resonance circuit compris- 
ing the antenna coil and the resonance capacitor with 
the closed switch of each tag can be set up to be almost 
the same with that of the resonance frequency of the 

45 un-overlapped tag. 

[0191] Consequently, since the tag resonates and 
is activated, the tag is identified. 

Thus, each tag is identified one by one for a short time. 
[0192] Moreover, if it is constituted so that reso- 

so nance frequency of the resonance circuit comprising an 
antenna coil and a resonance capacitor in the RFID 
device, can be changed, by connecting ends of two or 
more leads to a winding of the antenna coil with prede- 
termined intervals and the other ends to a RFID device, 

55 having two or more switches in the leads, furthermore, 
closing arbitrary switches alternatively by a control cir- 
cuit, even if a resonance frequency of each tag changes 
by overlapping two or more tags, or a tag and a metal 
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plate, a resonance frequency of the. resonance circuit 
comprising the antenna coil and the resonance capaci- 
tor of each tag can be set up to be almost the same with 
that of the resonance frequency of the un-overlapped 
single tag by changing the inductance of the antenna 
coil. 

[0193] Consequently, since the tag resonates and 
is activated, the tag is identified. Thus, each tag is iden- 
tified one by one for a short time. 
[0194] If it is constituted so that a resonance fre- 
quency of a resonance circuit comprising an antenna 
coil, a capacitor for capacity adjustment and a reso- 
nance capacitor can be changed, by connecting two or 
more capacitors for capacity adjustment to the antenna 
coil in series and each other in parallel, connecting two 
or more switches to the capacitors for capacity adjust- 
ment, respectively, furthermore, operating on-off con- 
trols of the switches by a control circuit, even if 
resonance frequency o- each tag changes by overlap- 
ping two or more tags, or tag and metal plate, a reso- 
nance frequency of the resonance circuit comprising 
the antenna coil, the capacitor for capacity adjustment 
with the closed switch and the resonance capacitor can 
be set up to be almost the same with that of the reso- 
nance frequency of the un-overlapped single tag by 
changing total capacitance of the capacitor for capacity 
adjustment. 

[0195] Consequently, since the tag resonates and 
is activated, the tag is identified. Thus, each tag is iden- 
tified one by one for a short time. 
[0196] Moreover, when predetermined number of 
•tags are overlapped, if one of or both of a capacitance 
of the inductance of an antenna coil for overlapping and 
the capacitor for overlapping is/are set up so that a res- 
onance frequency of each overlapped tag becomes the 
same with that of resonance frequency of the un-over- 
lapped single tag, when an interrogator oscillates a 
radio wave of a predetermined frequency to the tags 
overlapped only predetermined number of sheets, each 
tag resonate, respectively. 

[0197] Consequently, each above-mentioned tag 
resonating and activating is certainly identified. 
[0198] Furthermore, if an antenna coil for independ- 
ence and a RFID device for independence, which reso- 
nate when tag is not overlapped, are equipped with an 
antenna coil for overlapping and a RFID device for over- 
lapping, when a tag is independent, a tag is identified by 
resonating resonance circuit for independence compris- 
ing the antenna coil for independence and the capacitor 
for independent built in the RFID device for independ- 
ence. 

[0199] On the other hand, when tags are over- 
lapped, the tags are identified by resonating a reso- 
nance circuit for overlapping constituted by an antenna 
coil for overlapping and a capacitor for overlapping. 
[0200] Consequently, the tags can be identified 
regardless of whether the tags are overlapped or not. 
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Claims 

1 . An identifying system for overlapped tags by which 
a resonance frequency of a resonance circuit, corn- 

5 prising antenna coils (14, 44) and two or more res- 

onance capacitors (19a-19n), can be changed, 
characterized by comprising; in the tag appended 
to an article (17), equipped with the antenna coils 
(14, 44) and a RFID device (16) connected with the 

w antenna coils (14, 44), it has the resonance capac- 
itors (19a-19n) connected in parallel with the 
. antenna coil (14, 44) and connected each other in 
parallel, two or more switches (24a-24n) which con- 
nect or intercept electrically the resonance capaci- 

15 tors (19a-19n), with the antenna coils (14, 44) and 
' the RFID device (16) and a control circuit (25), 
which operates on-off controls of the switches (24a- 
24n), respectively, and the control circuit (25) oper- 
ates the on-off, controls of the switches (24a-24n). 

20 

2. An identifying system for overlapped tags by which 
a resonance frequency of a resonance circuit com- 
prising an antenna coil (54) and a resonance 
capacitor (56a) built in a RFID device (56), can be 

25 changed, characterized by comprising; in the tag 
appended to an article, equipped with the antenna 
coil (54) and the RFID device (56) connected with 
the antenna coil (54), it has two or more leads (57a- 
57n) whose ends are connected to a winding of the 

30 antenna coil (54) with predetermined intervals and 
the other ends are connected to the RFID device 
(56), two or more switches (58a-58n) prepared in 
the leads (57a-57n) respectively, which respectively 
connect or intercept electrically the antenna coil 

35 (54) and the RFID device (56) through the leads 
(57a-57n), and a control circuit (25) which closes 
alternatively the switches (58a-58n). 

3. An identifying system for overlapped tags by which 
40 a resonance frequency of a resonance circuit com- 
prising an antenna coil (74), two or more capacitors 
(77a-77n) for capacity adjustment and a resonance 
capacitor (76a) built in a RFID device (76), can be 
changed, characterized by comprising; in the tag 

45 appended to an article, equipped with the antenna 
coil (74) and the RFID device (76) connected with 
the antenna coil (74), it has the capacitors (77a- 
77n) for capacity adjustment connected in series 
with the antenna coil (74) and connected in parallel 

so with each other, two or more switches (78a-78n) 
connected respectively with the capacitors (77a- 
77n) for capacity adjustment, which electrically con- 
nect or intercept, the capacitors (77a-77n) for 
capacity adjustment with the antenna coil (74) and 

55 the RFID-device (76) respectively, and a control cir- 
cuit (25) which operates on-off controls of the 
switches (78a-78n). 
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4. An identifying system for overlapped tag character- 
ized by comprising; in the tag appended to an arti- 
cle, equipped with the antenna coil (94) for 
overlapping and a RFID device (96) with which the 
antenna coil (94) for overlapping is connected, and 5 
in which a capacitor (96a) for overlapping is built 
and when predetermined number of sheets of tags 
(91 ) are overlapped, one of or both of inductance of 

an antenna coil (94) for overlapping and a capacitor 
(96a) for overlap is set up so that the resonance f re- 70 
quency of each overlapped tag (91) becomes the 
same with that of the resonance frequency of an 
un-overlapped single tag (91). 

5. An identifying system for overlapped tag in Claim 4, 15 
in which an antenna coil for independence and a 
RFID device for independence, which resonate 
when the tag is not overlapped, are prepared with 

an antenna coil for overlapping and a RFID device 

for overlapping. 20 



25 
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Fig- 1 
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Fig 2 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 5 

16 RFID device 

17 envelope (article) 
41 tag 

44 antenna coil 



BNSDOCID: <EP 1061663A1 J_> 



20 



EP 1 061 663 A1 



Fig. 6 
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Fig. 7 

22 voltage regulator 

23 modulation/demodulation logic part 
25 control circuit 

51 tag 

54 antenna coil 

56 RIFD device 

56a resonance capacitor 

57a-51n leads 

58a-58n switches 



BNSDOCID: <EP 1061663A1_I_> 



23 



EP 1 061 663 A1 




24 



BNSDOCID: <EP. 



.1061663A1J_> 



EP 1 061 663 A1 



Fig- 8 
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Fig. 9 
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